Crystal structure and tautomerism of capecitabine.
The crystal and molecular structure of capecitabine, an anticancer pharmaceutical substance, was solved and refined using single-crystal X-ray diffraction. The compound was synthesized from a derivative of cytidine by a modified method. The crystal of capecitabine for X-ray study was grown by seedless crystallization from a single solvent. The low and room temperature single-crystal X-ray crystallographic study revealed that capecitabine exists in the solid state exclusively in one of the two possible prototropic tautomers. In the molecular structure of this tautomer, the hydrogen atom is attached to the N3 nitrogen atom of the pyrimidine ring (imine tautomer) and not to the N(4) nitrogen of the carbamate (carbamate tautomer), as has been widely reported up to the present. The imine tautomer was also found to be thermodynamically preferred in the ab initio calculations. This finding indicates that the reported structural formula of capecitabine, as well as its systematic chemical name, must be revised.